Abstract: With the increasing emphasis on environmental protection, construction and demolition (C&D) waste has been a significant challenge for sustainable development of almost all cities around the world. Therefore, a large number of academic researchers took construction waste management as their research interests and published many peer-reviewed articles on the issue. In order to investigate the status quo of current research progress and identify potential research trends of construction waste management, this paper systematically reviewed the peer-reviewed articles from 2000 to 2017. The papers are collected through Scopus database engine with title, abstract and keywords related to construction waste management and filtered by source type, language type, abstract content and number of papers in a journal. In total, there are 579 journal papers for multi-dimensional analysis from the perspectives of number of papers in different years, author and institution et al. Detailed examination of these papers was conducted from the perspectives of research methods and research topics. It shows a continuous increasing number of articles on construction waste management during the period. In addition, more than half of the research papers focus on construction waste disposal especially on recycling of construction waste and statistical analysis is the most used data analysis method with the number of 351 papers. Finally, the potential research trends are identified by five different topics, including reduction of construction waste by design, reverse logistics of construction materials & construction waste, distribution of C&D waste processing facilities, promotion of recycled materials, life cycle analysis of construction materials, and systematic enhancement of construction waste management et al.
INTRODUCTION
With the increasing emphasis on environmental protection, construction and demolition (C&D) waste has been a significant challenge for sustainable development of almost all cities around the world. The accelerated progress of urbanization even exacerbates C&D waste generation and thus almost all cities are bearing extremely heavy burdens of construction waste. For example, construction waste in Hong Kong consists of more than 85% of total solid waste in 2016 and is 66,796 tonnes per day, of which 4,422 tonnes goes to landfill and 62,374 tonnes is delivered to public filling area (Hong Kong Environmental Protection Department 2018); annual construction debris generation in Singapore is 1,609,300 tonnes and accounts for 20.88% of total solid waste generation (Singapore Environmental Protection Division 2018); annual construction waste generation in Turin, Italy is around 1.8 million tons and the waste handling capacity is 1.84 million tons which is a little more than generation (Blengini 2009; Blengini and Garbarino 2010) . The situation is even worse in the developing countries as they would like to stipulate the national economy through rapid urbanization and excessive investment of infrastructure.
The government authorities do not have time and resources for the side effect of urban development. A typical example is no official statistics of construction waste in most of developing countries. Without powerful promotion of government authorities, it is believed that the recycling rate in developing countries is relatively lower than that of developed countries. For example, the recycling rate of construction waste in Singapore is 99% (Singapore Environmental Protection Division 2018) whereas it is reported that the recycling rate is lower than 20% in China (People's Daily 2016) .
In order to deal with enormous construction waste, it has attracted the ever-increasing attentions from numerous academic scholars and practice pioneers all over the world. On the one hand, more and more academic scholars have devoted their efforts to the wide range of construction waste research, from waste generation, waste predisposal handling (including onsite/offsite sorting, transportation et al.), waste disposal (including reuse, recycling and landfill et al.) and waste management performance assessment. Correspondingly, the research papers published in famous peer-reviewed journals shows an increasing trend in these years. On the other hand, *Corresponding author. Email: zhaojingyu1222@163.com government authorities and construction industry try to minimize the construction waste generation and improve the performance of waste disposal. The attempts are also reflected in the research, including construction site management plan implemented in Hong Kong (Tam 2008) , landfill charging scheme in Hong Kong (Hao et al. 2008a ).
Though a number of researchers have formed a giant pool of enriched literature on C&D waste, there is a lack of systematic review on it during the last few years. Only few attempts have been made to review specific theme on the topic. Wu et al. (2014) examined 53 research papers on waste quantification and provided a decision tree for aiding selection of the most appropriate quantification method in different scenarios. Cardoso et al. (2016) compared different utilizations of recycled aggregates and recommended their suitable applications. Yuan and Shen (2011) have examined publications on construction waste management from 2000 to 2009 in eight major international journals and thus concluded several future research directions through an analysis of what has been done and what remains to be done in the field. Due to the lack of a thorough historic review of construction waste recently, this paper would help better understand the status quo of research progress and gain a systematic insight for potential research areas.
The literature review method is adopted frequently to summarize and generalize, analyze and identify the critical information in order to present the development of a specific discipline. A literature review could be analyzed from different perspectives, including sources of literature, period of literature, method of selecting literature and analysis perspectives. Table 1 summarizes several review studies with respects to these aspects. It shows that "Web of Science", "Scopus" and "Selected Journals" are three different sources of literature. In particular, "Scopus" is the largest abstract database and thus adopted as the source of literature. Regarding the period of literature, as pointed out by Yuan and Shen (2011) , there is a boom in the publications on C&D waste since 2000 (as shown in Figure 1 ) and thus authors would conduct a thorough holistic review of construction waste from 2000 to 2017. Regarding the method of selecting literature, authors preferred to specific rules rather objective selection. Both descriptive statistics and detailed analysis will be conducted to examine the progress of construction waste research. With the aim of examining the status quo of research on construction waste and investigating the future directions in the field, this work is organized as follows. Section 2 presents the research methodology of this work. Descriptive statistics and detailed analysis of the literature are stated in section 3 and section 4 respectively. Section 5 shows the future research areas based on research gap analysis. The conclusion is drawn in section 6.
RESEARCH METHODOLOGY

Research Framework
In order to review the research work from 2000 to 2017 in Scopus, it is necessary to follow a systematic method to deal with the collected data including information from Scopus and downloaded journal papers. Figure 2 shows the stepwise research framework, which includes initial filtering, artificial screening & further retrieving by journals, and detailed analysis.
Step 1: Initial filtering through search engine In order to obtain adequate relevant literature on C&D waste, Scopus, the largest abstract and citation database of peerreviewed literature, is employed as the platform for literature search. A search was conducted using "construction and demolition waste", "construction waste", "demolition waste" and "construction & demolition waste" as the search title, abstract and keywords through Scopus search engine. The full search TITLE-ABS-KEY ("construction and demolition waste" or "construction waste" or "demolition waste" or "construction & demolition waste")
In order to facilitate further analysis, search results were then refined to a number of options, including publication year (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , language (in English) and source type (journals). In total, 1272 international journal papers were searched in this step.
Step 2: Artificial screening & retrieving by journals This phase is divided into two parts: visual scanning for article abstract and titles and retrieving by journal. The aim of visual scanning is to exclude articles of which abstract does not focus on C&D waste. To conduct detailed analysis of article content, unavailable (without access to the full text) or unrelated (content on C&D waste accounts for less than 50%) articles were removed from the final list. The number of final valid C&D waste research papers reduced to 657. In addition, the authors further filtered the papers by the journals which include at least 3 papers in a single journal during the period. As a result, there are in total 43 journals in the list and the corresponding research papers are limited to 579.
Step 3: Detailed analysis of article content At this stage, a comprehensive and in-depth analysis through both qualitative and quantitative tools of the final papers was conducted from the perspectives of publication date, author contribution, publication journals, research methods and research topics. All of the 579 journal papers were downloaded from electronic literature database such as Elsevier ScienceDirect (https://www.sciencedirect.com/), SpringerLink (https://link.springer.com/) and ASCE research library. Then the data was imported into SQL Server and EXCEL software for systematic analysis. 
Main Journals on C&D Waste Research
More and more research articles on C&D waste have been published in a number of international journals. To identify the main journals, numbers of articles published for different journals have been calculated. Top 10 journals publishing C&D waste related papers are listed in Table 2 . It shows that (1) "Construction and Building Materials" published 95 papers and ranked the first among all journals followed by "Waste Management", "Resources, Conservation and Recycling" and "Journal of Cleaner Production" with 77, 61 and 57 papers respectively; (2) the top four journals "Construction and Building Materials", "Waste Management", "Resources, Conservation and Recycling" and "Journal of Cleaner Production" published almost 50% of the total articles in the past 18 years; (3) the top 10 journals published around 70% of total papers in this area. 
Spatial Distribution Analysis
Research on C&D waste has attracted attentions from scholars all over the world. It is therefore necessary to conduct a spatial analysis of institutes of these scholars. In this regard, affiliations of journal articles, obtained from the Scopus search engine, are classified and aggregated with respect to research institutes and countries/regions. In addition, the number of authors is also calculated based on their affiliations information. Table 3 shows the number of authors from different countries/regions. Spain has 146 authors which conducted research on C&D waste, following by China, Brazil and Hong Kong with 102, 101 and 85 authors respectively. It partially reflects that C&D waste management in these countries/regions is still under development and there are a number of issues to be addressed in the future. Among the top 10 countries/regions, China, Brazil and India are three developing countries. It is suggested that these countries could follow the principles and concepts of C&D waste management in developed countries including United Kingdom and United States. Table 4 shows the top 10 research institutions, which have the largest numbers of scholars doing research on C&D waste. Although Hong Kong ranks the fourth among the list in Table 3 , The Hong Kong Polytechnic University located in Hong Kong has the most academic scholars, that is, 58, followed by other research institutes including Universidade de Lisboa (Portugal), Universidad Politécnica de Madrid (Spain), Universidad de Córdoba (Spain), Western Sydney University (Australia), Shenzhen University (China), Universidade da Coruña (Spain), The University of Hong KongčĺHong Kongčľ, Chongqing UniversityčĺChinačľ, Universidad de Granada (Spain) and Delft University of Technology (Netherlands). There are 4 universities in Spain in the top 10 ranking list, which is consistent with its spatial distribution in Table 3 . It is worth noting that the top 10 research institutes are all universities. Nonetheless, some state-owned institutes and private corporations also participated in C&D waste research. 
Contribution of Authors for C&D Waste Research
To determine contribution of authors, Howard et al. (1987) proposed a scoring formula which distributed the sum of 1 weight in accordance with the order of authors. The formula has been adopted in many literature review for quantifying the contribution of authors to a multi authored paper (Ke et al. 2009; Yuan and Shen 2011; Osei-Kyei and Chan 2015) . Regarding the credit assignment of authors, one argument is that the corresponding author is as important as the first author in partially. In this regard, the proposed weight assignment could be changed. As pointed out by Howard et al. (1987) , the credits of different authors could be
where n is the number of authors of a specific scientific article; and w i is the credit assigned to the i-th author.
The credit of the corresponding author could be assigned the same as the first author if the first author is not the corresponding author, that is
where i * is the order of the corresponding author if i * is not equal to 1.
The standardization of authors' contribution is
where n is the total number of authors, i denotes the specific order of one author and i * is the order of the corresponding authors.
In this way, the weight of a corresponding author is equivalent to that of the first-order author irrespective of the order of the corresponding author. In addition, given that the total weight of each paper is 1, thus a detailed weight matrix for authors is shown in Table 5 . For example, if the corresponding author is a third-order author with a total of 3 authors for this paper, the original weight of the corresponding author is 0.21 through Eq. (2), and finally the authors in descending order will gain scores of 0.37, 0.26 and 0.37 through Eq. (3). After calculating the weight of all authors for all the articles, the overall contribution for each author is summed. The top 10 academic scholars contributing most to the C&D waste research are tabulated in Table 6 . It shows that (1) Professor Tam 
DETAILED ANALYSIS OF JOURNAL ARTICLES
At this stage, all 579 research papers are identified through content analysis and classified according to the specific criteria by the abovementioned panel. To gain in-depth science insights on C&D waste management, articles are analyzed from the perspectives of three aspects, including research methods, data analysis methods and research topics.
Classification on Research Methods
The research methods/frameworks adopted in selected articles are diverse to a large extent. The research framework of an article refers to the overall structure to carry out demonstration of the research topic. By further examination of paper abstracts and outlines, the identified papers are classified into 5 types, including experiment, modelling, review, case study and survey. Detailed definition of each type of research framework is listed as follows:
1. Experiment: to do experiments in a laboratory or in practical situation to test the properties and performance of samples, usually for recycled materials (e.g., Brito et al. (2005) ).
2. Modelling: to propose a(n) method/approach/framework/model to address practical problems such as an assessment criteria system, a framework to conduct waste management and a model to estimate C&D waste generation(e.g., Llatas (2011)).
3. Review: literature review by qualitative and quantitative analysis tools to find some disciplines or rules or to present an overall view of C&D waste related situation in specific regions(e.g., Wu et al. (2014)) 4. Case study: to investigate a practical case, usually about construction projects, to make some conclusions and gain some management insights (e.g., Yan et al. (2010) ).
5. Survey: to do survey/research through questionnaires and interviews aimed at construction stakeholders (e.g., Esin and Cosgun (2007) ). Table 7 shows the research methods adopted by those selected papers. It is clear that experiment is the most used in C&D waste articles with 274 papers out of 579, accounting for 47.32 percent. Both modelling and survey account for almost onefifth of the total samples. This partially echoes the conclusion that experimental research and survey research methods were most frequently used in Construction Management and Engineering proposed by Taylor and Jaselskis (2010) . One reason for such a high percentage of experiment is that more and more academic scholars focus on the performance and characteristics of recycled construction materials. On the other hand, since C&D waste management issue always companies with construction practice, survey through field observation, questionnaires and interviews is a useful tool to conduct C&D waste management. In addition, modelling becomes more popular with the development of modelling tools and analytic techniques. Given that there is more than one research 
Classification on Data Analysis Methods
Data analysis methods are divided into 5 categories, namely, system analysis, statistical analysis, cost-benefit analysis, comparative analysis and simulation. Further definition of each type is listed as follows:
1. Systematic analysis: It refers to considering problems to be solved as a system and conducting compressive analysis in order to obtain feasible alternatives (e.g., Lingard et al. (2000) ).
2. Statistical analysis: It means collecting, exploring and presenting large amounts of data to discover underlying patterns and trends including parameter estimation and hypothesis testing. It is frequently used in experiment and survey study.
Cost-benefit analysis:
It is usually utilized to analyze C&D waste management performance from the economic perspective or to evaluate feasibility of a C&D waste disposal technique.
4. Comparative analysis: It compares and selects feasible alternatives by scientific standards.
5. Simulation: It will model the real-world scenarios and then infer the practical applications.
According to the abovementioned classifications, each of 579 articles falls into no more than 2 of the five categories. Table 8 shows that: (1) statistical analysis is the most widely-used data analysis method employed by 351 articles, which account more than half of the total papers; (2) 111 papers conduct data analysis by simulation, to a large extent owing to the adoption of modelling as research method; and (3) systematic analysis and comparative analysis are major qualitative analysis methods with the proportion of around one-fifth. The phenomenon (2) also echoes Yuan and Shen (2011) that quantitative analysis methods begin to play a dominant role in C&D waste management research. 
Research Topics
As more and more academic researchers began to investigate construction waste management, research topics of 579 articles are classified into five categories according to the life cycle of construction waste, which includes waste generation, pre-processing, disposal, performance assessment and general management. In particular, general management covers management theories and practices throughout the whole process. Figure 3 shows that construction waste generation includes 3 subcategories, namely, reduction of C&D waste at source, prediction/estimation of C&D waste generation in various areas over times and demolition waste. Pre-processing of C&D waste refers to preparation of disposal process such as separation and classification of on-site construction waste, transportation of waste and location of processing plants. In addition, there are a large number of articles focusing on performance or properties of recycled construction materials. They fall into the category disposal as fundamental purposes of these articles are to select the best disposal alternatives. The category performance assessment consists of sustainability and environment impact of C&D waste management activities or products (Garg et al. 2016) . The general management usually includes policy and legislation on C&D waste management, human factors and assessment of management performance. Figure 4 shows the proportion of each research topic among those articles. The proportions of generation, pre-processing, disposal, performance assessment and general management are 15.72%, 5.01%, 49.57%, 10.54% and 19.17% respectively. It shows that (1) approximately half of the total 579 papers focus on disposal of C&D waste; (2) only 29 papers investigate pre-processing of C&D waste. 
Waste Generation
The research topic "generation of C&D waste" is divided into 3 sub-topics, namely source reduction, waste estimation and demolition waste generation.
(1) 37 articles investigate C&D waste reduction from the perspective of construction materials, including identifying major sources or causes of on-site waste generation, quantifying waste reduction potential through supply chain integration or with the aid of modern construction methods such as prefabrication (Jedidi and Moalla 2018) , and waste minimization at design stage.
(2) 36 papers focus on the waste generation estimation. In particular, waste generation rate is recognized as the major indicator to measure the waste production level. Moreover, it can be inferred that the accuracy of such research will increase a lot in the near future as the big data starts to be employed. (3) 18 articles fall into the sub-category demolition waste generation. A number of scholars conducted their research on demolition/deconstruction waste management from the perspective of influence of demolition methods on construction waste generation. Selective demolition has been a hot research topic in recent years. Since generation plays a significant role in managing C&D waste, more research will focus on this topic in the future.
Waste Pre-processing
Waste pre-processing has drawn little interest from 2000 onwards with only 29 articles, which primarily discuss issues about (on-site) sorting process or separation techniques, reverse logistics in construction industry, and optimal location of C&D waste recycling facilities/plants. Reverse logistic of C&D waste has become an emerging research topic in construction industry and this phenomenon also indicates the cross-disciplinary trend in C&D waste related research.
Waste Disposal
C&D waste disposal covers the wide range of sub-topics, including reuse, recycling and recovery of construction waste, mechanical behavior and physical properties of recycled materials, economic and technical analysis of recycling methods. Detailed analysis is as follows:
(1) The majority of research efforts have been made to recycled materials such as recycled aggregate, recycled concrete and recycled wood, especially the characteristic of recycled concrete aggregate.
(2) A small number of papers investigate construction waste from earthquake damaged buildings since it covers a low percentage of C&D waste. 
Performance Assessment
Waste management performance evaluation has received more and more attention since 2000. As previously noted, this type of articles mainly deal with environmental performance of C&D waste management activities including leaching behavior, carbon footprint accounting, energy use and greenhouse gas emissions. Such assessment indicators are mainly applied to measure C&D waste management performance and compare different C&D waste treatment methods. It is notable that environmental performance of C&D waste is dominantly paid close attention to in developed countries or regions such as Spain, Australia and Germany.
General Management
Human factors have been discussed a lot in recent years, e.g., influence of perceptions and behavior factors of construction contractors on C&D waste management performance. Another sub-topic is about sustainable waste management solutions and successful practices, which comprise evaluating the effectiveness of the C&D waste management instrument and identifying factors concerned with management performance. Especially, government policies, such as landfill charging schemes, have attracted research interests all over the world. Some articles also present the opportunities and challenges of C&D waste management in specific areas. A careful review of the literature reveals that survey through questionnaires, interviews and case study are the most popular research methods in this topic.
RESEARCH GAPS AND FUTURE RESEARCH TRENDS
Research Gaps
Bringing together the five subtopics through content analysis, we propose the knowledge structure of C&D waste management as shown in Table 9 . Regarding C&D waste generation, academic scholars could pay more attention to the reduction potential at design stage, waste estimation in renovation and demolition stage. The research gap in pre-processing could be reverse logistics of construction materials and optimal distribution of C&D waste processing facilities. With respect to waste disposal, application of recycled aggregate in highstrength concrete and reuse of construction materials also need to be further explored. Performance evaluation could focuses on the long-term environmental influence of recycled construction materials. Despite the broad discussion of general management, incentive mechanism to enhance implementation, operation strategies of C&D waste management system and profit balance between stakeholders has received little interest.
Future Research Trends in C&D Waste Generation
Quantifying Demolition and Renovation Waste Generation
There are two major waste management problems for a demolition project: one is lack of incentives for separation and the other is waste classification in demolition. Waste classification in demolition is a more complicated process than that in new construction and renovation (Marrero et al. 2011 ). These problems are really substantial challenges all over the world especially in developing regions/countries. In order to evaluate the potential of recycling materials from demolition activities, it is significant to figure out the amount and composition of demolition waste. Demolition usually contributes the most to waste generation among construction, demolition and renovation (Bergsdal et al. 2007) . It is notably that demolition and renovation of buildings is still a big problem in large scale according to the research of (Lu et al. 2016) . For example, in China, demolition is the largest waste-generating sector in early 2010s due to the rapid urbanization. -Quantifying waste reduction potential through supply chain integration or with the aid of techniques such as prefabrication and waste minimization at design stage
• Estimation of waste generation in specific regions
• Generation of demolition waste -Influence of demolition methods on construction waste generation
• Quantifying demolition and renovation waste generation at a region level.
• Reduction of construction waste by design or prefabrication.
Pre-processing • (On-site) sorting process or separation techniques.
• Transportation of C&D waste.
• Optimizing location of C&D waste recycling facilities/plants
• Reverse logistics of construction materials and waste.
• Distribution of C&D waste processing facilities.
Disposal
• Recycling, reuse and recovery of construction waste
• Mechanical behavior and physical properties of recycled materials
• Economic and technical analysis of recycling methods
• Construction waste from earthquake damaged buildings
• High substitution of natural materials with recycled materials complying with all the regulatory requirements
• Reuse of construction material including timber formwork.
Performance evaluation
• Measuring environmental performance of C&D waste and management activities such as leaching behavior, carbon footprint accounting, energy use and greenhouse gas emissions
• Comparing different C&D waste treatment methods
• Life cycle analysis of recycled construction materials.
General Management
• Human factors -Influence of perceptions and behavior factors of construction contractors on C&D waste management performance
• Evaluating the effectiveness of the C&D waste management system
• Identifying factors concerned with management performance
• Government policy and legislation such as charging schemes
• Novel approaches such as BIM, GIS, etc.
• Opportunities and challenges of C&D waste management in specific areas
• Incentive mechanism including subsidy and charging schemes to improve management performance.
• Operation strategies of C&D waste management system comprising of economic, social and technical analysis
• Game mechanism among construction stakeholders in C&D waste management
Investigating Reduction Potential of C&D Waste in other Phases Especially Design Stage
A number of papers focus on enhancing on-site waste management (Hao et al. 2008b; Ajayi et al. 2017 ) and recycling activities. However, very limited attempts are made to address waste management in other construction phases. It should be noted that a huge amount of construction waste originates as a result of poor design, which has the large potential for waste generation (Osmani et al. 2008) . Therefore, sufficient effort and high recognition is required to address waste at source, i.e. design-out waste. Standardization of design for value engineering design solutions may have potential to dramatically reduce waste generation. Furthermore, Bossink and Brouwers (1996) demonstrate that different components of C&D waste are generated during various construction phases such as design, procurement, construction and operation. Since reduction of C&D waste ranks the highest hierarchy in construction waste management, further research could be put in incorporating waste management in all phases especially in the design stage.
Future Research Trends in
Pre-processing
Reverse Logistics of Construction Materials and Waste
Reverse logistic has been a hot topic in industrial production and municipal waste management. However, notwithstanding the importance and applicability of reverse logistics, there are various barriers in the construction industry to deploy feasible logistics network for C&D waste, as construction projects are characterized as their unfixed locations, limited construction periods and one-off. Many factors should be taken into consideration to establish reverse logistics network for construction projects, e.g., the amount of C&D waste, location of construction sites and transportation cost etc. It is an interdisciplinary research which integrates C&D waste management research with logistic, and thus has drawn attention from a number of researchers including Rahimi and Ghezavati (2018) .
Optimizing Distribution of C&D Waste Processing Facilities
The C&D waste recycling facilities play a significant role in promoting recycling of construction waste, which makes the transformation from waste to recycled resources. Nevertheless, limited research efforts contribute to optimization of distribution of C&D waste processing facilities as they located in few regions/countries. It is recognized that multi-criteria analysis turns out to be a useful tool in present relevant studies (Banias et al. 2010; Zavadskas et al. 2015) as there are dozens of factors from different stakeholders influencing the optimal location.
Waste Disposal
Although a large number of articles focus on the disposal methods of C&D waste, a dominant proportion are experimental studies on performance of recycled materials. Future directions include the following issues.
Application of Recycled C&D Waste as Construction Materials
As mentioned above, a large number of research attempts have been committed to investigate physical and strength properties of recycled materials such as recycled aggregate. These experimental researches, however, were conducted in the laboratories by stimulating practical conditions. Therefore, it needs to take more practical environmental factors into consideration or improve the accuracy of stimulation. The second research potential belongs to a technical issue, that is, high substitution of natural materials with recycled materials complying with all the regulatory requirements. It's demonstrated the applications of recycled aggregates into low-grade concrete with small replacement ratio. How to achieve high proportion of recycled materials mixed into natural resources without deteriorating its performance remains to be worked out in the future research.
Reuse of Construction Materials
In the well-known "3Rs", reuse and recycling has become dominant methods for construction waste management. In particular, reuse refers to using construction materials twice or more times without complicated process before utilization, usually from demolition and renovation waste. Although reuse turns out to pose fewer environment burdens and achieve higher utilization ratio compared to recycling, fewer studies focused on reuse of C&D waste. Current studies mainly investigated the reuse of timber formwork (Poon et al. 2004) , precast concrete panels (Huuhka et al. 2015) and structural steel (Pongiglione and Calderini 2014) during the past 10 years. Social, economic and legal factors may contribute to the research gap on reuse of building components as pointed out by Rocha and Sattler (2009) . In their study, the supply chain management approach is adopted to model the reuse process, which may provide a reference for following research on reuse. In addition, present studies have demonstrated the technical feasibility of steel reuse. It appears particularly effective in some developed economics such as Japan and US, since the life span of buildings in those areas is shorter than European countries. Further study may address the reuse of more construction materials in more countries/regions.
Performance Evaluation
According to Ye et al. (2012) , major methods adopted for evaluating environmental impact of C&D waste management consist of environmental impact assessment (EIA), strategic environmental assessment (SEA) and lifecycle assessment (LCA). Analysis of previous research shows the popularity of LCA in the field of C&D waste management. The concepts and techniques of LCA (Xiao and Memari 2017) provide decision makers (including government authorities, contractors etc.) an excellent framework to assess municipal solid waste management measures (Obersteiner et al. 2007 ), which can be extended into C&D waste management. Some articles, such as Ortiz et al. (2010) , have compared different scenarios of current waste management by LCA to determine their environmental impacts and offer guidance for waste generators. A well-established method of LCA usually takes differ-ent waste management processes into consideration, including transportation in line with the four-step procedure required in ISO (2006) . However, such useful approach is mostly adopted in the developed countries such as Spain and Australia.
With the growing awareness of environmental issues and the increased perception of life cycle analysis, future academic investigations will focus on the environmental impacts of C&D waste management using LCA.
General Management
This topic covers a wide range of research fields including human factors, measures to improve management performance and factors concerned with management performance etc.
Incentive Mechanism Design to Promote the Implementation of Waste Management Measures
To tackle the substantial C&D waste, government authorities all over the world have issued different kinds of instruments, including subsidy schemes for recycling & reuse of construction waste, and landfill charging scheme for C&D waste. According to Jia et al. (2017) , proper penalty plays a critical role in reducing the amount of illegally dumped waste while subsidy can effectively promote the growth of the amount of recycled and reused waste. It is noteworthy that penalties and subsidies do not always follow the rule "bigger means better" as the dynamic stimulation results indicate in their study. The incentive and penalty mechanisms ought to vary from areas to areas in line with different C&D waste generation. Financial incentives for participants should balance between increased cost for recycling & reuse of C&D waste and environmental burdens resulted from illegal dumping. Besides, technical tools for modelling and simulation as well as empirical investigations are necessary for this research field. Hence, decision support systems for different scenarios are necessary for various decision makers.
Integrated Management Systems for C&D Waste
In order to promote the implementation of C&D waste management, various measures have come into effect, including legislations and regulations. According to a survey conducted by Wong and Yip (2004) in Hong Kong, it is found that (1) more than half of the respondents stated that their projects did not take any measures to collect and sort C&D wastes; and (2) almost two fifth projects did not use recycled building materials in construction. An integrated management system is therefore necessary to coordinate interests of all construction participants and interrelationships between major decision makers. The system dynamic approach focuses upon an understanding of feedback and feed forward relationships and can be applied to C&D waste management (Hao et al. 2008b) . Since system dynamics has been successfully used in various fields of project management, more dynamic parameters including social, economic and environmental factors should be considered by tracking the waste stream through the various stages of the waste management system. The future research may establish an integrated management system to assist decision-makers to maximize the effectiveness of management performance.
Examining Waste Management by the Application of Big Data
On the basis of the literature review, there are 3 major sources of data, including official statistics from statistical yearbooks and government reports, existing literature, and survey data from interviews and questionnaires. The volume and accuracy of data really influence the further analysis and results significantly. Previous studies evaluating C&D waste management performance have suffered from insufficient quality data. The application of big data in C&D waste management may tackle this problem as its characters of data volume, velocity and variety. Big data analytics is recognized to help inferring the likelihood of poor management performance in the construction industry (Lu et al. 2015) . Research efforts have been devoted to combine big data with the discipline of geography. Therefore, integrated management systems using Global Position System (GPS) or Geographical Information System (GIS) technology have drawn attention from a number of researchers.
With the assistance of automatic data collection system and data mining technology, decision-makers can examine on-site and off-site waste management performance and then take the corresponding measures to achieve their sustainable goal.
CONCLUSION
C&D waste management has received more and more attention in the construction industry, leading to many publications on this research topic over the last 18 years. This article aims to provide a holistic view on the status quo of research by systematic analysis from the perspective of author contribution, research methods and research topic. This article adopt a three-step screening process to select articles for analysis, which is initial filtering through search engine, further screening in an artificial way and detailed analysis of the literature. Finally 579 articles published in English on the topic of C&D waste from 2000 to 2017 through the Scopus search engine remain a literature database for further analysis. It shows that (1) the annual numbers of publications on C&D waste witness a continuous increase, indicating the popularity in this research field; (2) as for the research agencies, The Hong Kong Polytechnic University(Hong Kong), Universidade de Lisboa(Portugal), Universidad Politécnica de Madrid (Spain) are the top 3 affiliation institutes with the largest number of authors; (3) by using an adjusted formula considering the importance the corresponding author, Professor De Brito J. from Instituto Superior Técnico is awarded the highest score of 10.55, followed by Professor V. W. Y. Tam and Professor C. S. Poon; (4) experiment, modelling and survey are the most popular research methods; (5) statistical analysis is the most used data analysis method with the number of 351 papers; (6) regarding the research topics, C&D waste disposal has been the hot issue in this research field with the proportion up to almost 50%. This study has its limitation both in data sources and analysis methods. First, the papers selected for analysis source from the Scopus database of peer-reviewed literature. Through the limitation of document type and language during repeated fil-tering processes, some relevant articles and conference papers could possibly omitted. Second, classification of the selected articles is influenced more or less by subjective factors of panel members.
